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DETAILED ACTION 
Continued Examination Under 37 CFR 1. 1 14 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
December 29, 2006 and February 2, 2007 has been entered. 

Response to Amendment 

Applicant's amendment to the claims and specification filed December 29, 2006 
has been entered. Claims 1-8, 10, 11, 13, 14 and 18 have been canceled. Claims 9 
and 17 are currently amended. Claims 9, 12 and 15-17 are pending and under 
examination. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 9, 12 and 15-17 are rejected under 35 U.S.C. 112, second paragraph, as 

being indefinite for failing to particularly point out and distinctly claim the subject matter 

which applicant regards as the invention. Regarding claims 9 and 17, upon a new 

reading of the claims, the limitation, "subjecting said materials in said constraint fixture 
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to densification" is unclear as to its limiting effect. The limitation does not make it 
positively clear that the compacted material remains in the constraint fixture during the 
densification step. In accord with the prosecution history up to this point, the limitation 
is understood to be, "subjecting said compacted fibrous materials while still contained 
within said constraint fixture to densification as a unit ". Appropriate clarification to the 
claim language is required. 

Regarding claim 17, the limitation, "heating the mold" is indefinite because it is 
unclear to which mold reference is being made. It is unclear whether this mold is the 
initial "mold apparatus" recited in the claim or the mold in which resin transfer molding 
takes place or if it refers to the mold constraint fixture. For the purposes of examination 
the limitation is understood to refer to the mold in which resin transfer molding takes 
place as this appears to be the intended scope of the claim (Instant specification 
2005/0093188 paragraphs [0043; 0046-0047]). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 9, and 12, 15 and 16 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Hecht (U.S. 5,654,059) in view of Bauer (U.S. 3,991 ,248). 
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Regarding claim 9, Hecht teaches a method of manufacturing a preform for brake 
friction components (col. 7, lines 20-21) comprising: placing carbon fibers comprising 
loose fibers in the absence of binders (col. 4, lines 55-61; col. 5, lines 43-48) into a 
constraint fixture having a bottom plate (col. 14, lines 54-56), and an internal area 
corresponding in shape to the shape of the desired preform (col. 4, lines 55-62; col. 7, 
lines 21-24), with the internal area being defined by flat faces/plates (col. 7, line 23) that 
are perforated (col. 7, lines 28-34) and annular (col. 7, lines 21-24) including a 
perforated annular ejector/stripper plate (col. 15, lines 10-14) and a perforated annular 
top plate/closure (col. 7, lines 28-33) with an inner and outer wall (col. 14, lines 54-56), 
compressing/compacting the carbon fiber material with a needle press to form a fibrous 
matrix (col. 10, lines 57-60; col. 11, lines 10-13), and subjecting the material in the 
constraint fixture to further densification by one or more of carbon vapor deposition , 
resin transfer molding, or resin or pitch infiltration (col. 9, lines 63-col. 10, line 8; col. 12, 
lines 49-51; col. 15, lines 21-25; col. 15, lines 67-col. 16, line 5). 

Hecht teaches the loose fibers are produced from chopped tow (col. 6, lines 21- 
22). The tow is sprayed/flows in a continuous stream into the constraint fixture (col. 6, 
lines 46-64; col. 7, lines 41 -47). 

Hecht does not teach pressing at a pressure of about 3-10 atmospheres. 
Additionally, Hecht does not expressly state that the constraint fixture is removed from 
the mold apparatus/needle press prior to subjecting the material in the constraint fixture 
to further densification, but only that that the mold may be fitted with a removable 
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closure (col. 7, lines 28-39). However, Hechtdoes teach manufacturing preforms of 
different densities (col. 13, lines 41-45) and different thicknesses (col. 9, lines 6-10). 

Bauer discloses in an analogous method of producing fiber reinforced composite 
materials employment of a portable constraint fixture/compression fixture that is 
adjusted to accurately control the density and thickness by an adjusting/molding 
apparatus, (Figure 14; Figure 6; Figure 1; col. 2, lines 65-col. 3, line 7; col. 5, lines 16- 
20; col. 7, lines 6-35) by compressing the material to form a shaped substrate/preform 
of optimum fiber volume and density (col. 8, lines 15-33) and then placing the 
preform/substrate while it is still held by the fixture into a furnace for densification (col. 
11, lines 19-42) which intrinsically involves removing it from where the adjusting process 
took place prior to placement in the furnace. 

Therefore it would have been prima facie obvious to one having ordinary skill in 
the art at the time of the claimed invention to employ a compressing/constraining fixture 
such that the preform/substrate is held by the fixture during movement between 
processing steps such as is disclosed by Bauer in the method disclosed by Hechtfor 
the purpose as disclosed by Bauer and suggested by Hecht (col. 7, lines 16-40) of 
employing a fixture that promotes production of a part having tight density and physical 
dimension tolerances with appropriate strength (Bauer: col. 1, lines 26-35) by accurately 
constraining the substrate/preform to its formed configuration (Bauer: col. 3, lines 15- 
17). Additionally it is noted that the density and thickness of the article compressed in 
the fixture are impacted by the chosen compression pressure. As such, one would 
have to take all of these variables into consideration when determining the pressure at 
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which to compact the fibers. As such, the pressure would have been readily optimized 
as is routinely practiced in the art. 

As to claim 12, Hecht teaches placing a veil/scrim/perforated foam sheet into the 
mold cavity (col. 7, lines 30-33; col. 14, lines 4-5). 

As to claim 15, Hecht teaches the brake friction component preform is configured 
as a brake for a disc brake for an aircraft (col. 1, lines 45-47). 

As to claim 16, Hecht teaches the mold apparatus comprises a locking means 
(col. 15, lines 10-15) for maintaining the top plate in place in the constraint fixture. 
Further, the method of Hecht implicitly includes a means for lifting the constraint fixture 
out of the mold apparatus/needle press. 

Claims 9, and 12, 15 and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Snyder (U.S. 5,686,1 17) in view of Bauer (U.S. 3,991 ,248). 

Regarding claim 9, Snyder et al. teach a method of manufacturing a preform for 
brake friction components (col. 1, lines 10-17) comprising: placing carbon fibers 
comprising loose fibers in the absence of binders (col. 3, lines 52-55; col. 3, line 65 - 
col. 4, line 2) into a constraint fixture having a bottom plate (Figure 2, element (48)), and 
an internal area corresponding in shape to the shape of the desired preform (Figure 2, 
element (60)), with the internal area being defined by annular perforated plate including 
an ejector/separator plate and a top/separator plate, an inner wall, and an outer wall in a 
mold apparatus (Figure 2, elements (58), (62), (56), and (24)), chopping continuous 
fiber tow to produce loose materials and spraying/dispensing carbon fiber materials into 
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said dispenser (col. 3, lines 36-55); compressing the carbon fibers to form a fibrous 
matrix (col. 6, lines 7-9), removing the constraint fixture from the mold apparatus (col. 6, 
lines 9-10; col. 6, lines 14-16; col. 5, lines 25-27 - hydraulic or pneumatic compression 
means of the constraint fixture is included as part of the mold apparatus), and 
subjecting the materials in the constraint fixture to densification by one or more of resin 
transfer molding resin or pitch infiltration of carbon vapor deposition (col. 4, lines 24-28; 
col. 6, lines 14-16). It is further noted that Snyder et al. teach that it is preferable, but 
not required, to remove the separator plates prior to densification. Snyder et al. do not 
teach employment of a perforated ejector plate comprising perforations in the area upon 
which the carbon fiber material is placed. 

However, Bauer discloses in an analogous method of producing fiber reinforced 
composite materials employment of a portable constraint fixture/compression fixture that 
is adjusted to accurately control the density and thickness by an adjusting/molding 
apparatus, (Figures 14; Figures 6; col. 2, lines 65-col. 3, line 7; col. 5, lines 16-20; col. 
7, lines 6-35) by compressing the material to form a shaped substrate/preform of 
optimum fiber volume and density (col. 8, lines 15-33) and then placing the 
preform/substrate while it is still held by the fixture into a furnace for densification (col. 
11, lines 19-42) which implicitly involves removing it from where the adjusting process 
took place. The compression fixture utilized by Bauer employs perforated plates upon 
which carbon fiber material is placed in order to facilitate circulation of the densifying 
material. 



Application/Control Number: 10/764,149 Page 8 

Art Unit: 1732 

Therefore it would have been prima facie obvious to one having ordinary skill in 
the art at the time of the claimed invention to employ a compressing/constraining fixture 
with a plurality of perforations such as that employed by Bauer in the method disclosed 
by Snyder for the purpose, as disclosed by Bauer, of employing a fixture that promotes 
production of a part having tight density and physical dimension tolerances with 
appropriate strength (col. 1, lines 26-35) by accurately constraining the 
substrate/preform to its formed configuration (col. 3, lines 15-17). Additionally it is noted 
that the density and thickness of the article compressed in the fixture are impacted by 
the pressure employed. As such, one would have to take all of these variables into 
consideration when determining the pressure at which to compact the fibers. As such, 
the pressure would have been readily optimized as is routinely practiced in the art. 

As to claim 12, Bauer discloses sheets of carbon material surrounding loose 
fibers within the fixture. These sheets intrinsically function as a veil (Figure 4). 

As to claim 15, Snyder et al. teach the brake friction component is configured as 
an aircraft landing system brake (col. 1, lines 10-17). 

As to claim 16, Snyder et al. teach locking means to maintain the top plate in 
place in the constraint fixture (Figure 2, elements (64), (50), (70), and (72)). Further, the 
method implicitly includes a means for lifting the constraint fixture out of the mold 
apparatus since Snyder et al. teach transporting the constraint fixture through 
subsequent unit operations. 
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Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Snyder 
(U.S. 6,183,583) in view of Ockers (U.S. 2003/0214081). 

Regarding claim 17, Snyder et al. teach a method of manufacturing a preform for 
brake friction components (col. 1, lines 10-17) comprising: placing carbon fibers 
comprising loose fibers in the absence of binders (col. 3, lines 52-55; col. 3, line 65 - 
col. 4, line 2) into a constraint fixture having a bottom plate (Figure 2, element (48)), and 
an internal area corresponding in shape to the shape of the desired preform (Figure 2, 
element (60)), with the internal area being defined by annular perforated plates 
including an ejector/separator plate and a top/separator plate, an inner wall, and an 
outer wall in a mold apparatus (Figure 2, elements (58), (62), (56), and (24)), 
compressing the carbon fibers to form a fibrous matrix (col. 6, lines 7-9), removing the 
constraint fixture from the mold apparatus (col. 6, lines 9-10; col. 6, lines 14-16; col. 5, 
lines 25-27 - hydraulic or pneumatic compression means of the constraint fixture is 
included as part of the mold apparatus), and subjecting the materials in the constraint 
fixture to densification by one or more of resin transfer molding, (col. 4, lines 24-28; col. 
6, lines 14-16). It is noted that the separator plates taught by Snyder et al. that form the 
ejector and top plate are annular. As such, these plates have one perforation in the 
center. It is further noted that Snyder et al. teach that it is preferable, not required, to 
remove the separator plates prior to densification. It is further noted that the recitation 
in Snyder et al.: "impregnation of resin. ..is employed to densify the preform" (col. 4, 
lines 25-27) is understood to be resin transfer molding. 
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Snyder does not expressly disclose the claimed temperature conditions. 
However, Ockers discloses that it is known in the art of producing composite materials 
by resin transfer molding to place the preform in the mold and to preheat the mold, and 
thus the preform with it, as needed for the application to aid in resin flow (paragraphs 
[0006 and 0017]). 

Therefore it would have been prima facie obvious to one having ordinary skill in 
the art at the time of the claimed invention to preheat the preform and heat the mold as 
claimed within the resin transfer molding process disclosed by Snyder by heating the 
mold, and the preform with it prior to the injection of resin as suggested by Ockers for 
the purpose of improving resin flow in the mold, as is routinely practiced in the art. 
Regarding the specifically claimed temperatures, Ockers discloses the heating is 
performed as needed for the application (paragraph [0006]) and thus would have been 
readily optimized as is routinely practiced in the art. Additionally, the examiner notes 
MPEP section 2144.05 II regarding the patentability of temperature differences: 

"Generally, differences in concentration or temperature will not support the 
patentability of subject matter encompassed by the prior art unless there is evidence 
indicating such concentration or temperature is critical." 

Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hecht 
(U.S. 5,654,059) in view of Bauer (U.S. 3,991,248) and Ockers (U.S. 2003/0214081). 

Regarding claim 17, Hecht teaches a method of manufacturing a preform for 
brake friction components (col. 7, lines 20-21) comprising: placing carbon fibers 
comprising loose fibers in the absence of binders (col. 4, lines 55-61; col. 5, lines 43-48) 
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into a constraint fixture having a bottom plate (col. 14, lines 54-56), and an internal area 
corresponding in shape to the shape of the desired preform (col. 4, lines 55-62; col. 7, 
lines 21-24), with the internal area being defined by flat faces/plates (col. 7, line 23) that 
are perforated (col. 7, lines 28-34) and annular (col. 7, lines 21-24) including a 
perforated annular ejector/stripper plate (col. 15, lines 10-14) and a perforated annular 
top plate/closure (col. 7, lines 28-33) with an inner and outer wall (col. 14, lines 54-56), 
compressing/compacting the carbon fiber material with a needle press to form a fibrous 
matrix (col. 10, lines 57-60; col. 11, lines 10-13), and subjecting the material in the 
constraint fixture to further densification resin transfer molding (col. 9, lines 63-col. 10, 
line 8; col. 12, lines 49-51; col. 15, lines 21-25; col. 15, lines 67-col. 16, line 5). 

Hecht teaches the loose fibers are produced from chopped tow (col. 6, lines 21- 
22). The tow is sprayed/flows in a continuous stream into the constraint fixture (col. 6, 
lines 46-64; col. 7, lines 41-47). 

Hecht does not expressly state that the constraint fixture is removed from the 
mold apparatus/needle press prior to subjecting the material in the constraint fixture to 
further densification, but only that that the mold may be fitted with a removable closure 
(col. 7, lines 28-39). 

However, Bauer discloses in an analogous method of producing fiber reinforced 
composite materials employment of a portable constraint fixture/compression fixture that 
is adjusted to accurately control the density and thickness by an adjusting/molding 
apparatus, (Figures 14; Figures 6; col. 2, lines 65-col. 3, line 7; col. 5, lines 16-20; col. 
7, lines 6-35) by compressing the material to form a shaped substrate/preform of 
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optimum fiber volume and density (col. 8, lines 15-33) and then placing the 
preform/substrate while it is still held by the fixture into a furnace for densification (col. 
11, lines 19-42) which intrinsically involves removing it from where the adjusting process 
took place. 

Therefore it would have been prima facie obvious to one having ordinary skill in 
the art at the time of the claimed invention to employ a compressing/constraining fixture 
such that the preform/substrate is held by the fixture during movement between 
processing steps as disclosed by Bauer in the method disclosed by Hecht for the 
purpose as disclosed by Bauer and suggested by Hecht (col. 7, lines 16-40) of 
employing a fixture that promotes production of a part having tight density and physical 
dimension tolerances with appropriate strength (Bauer: col. 1 , lines 26-35) by accurately 
constraining the substrate/preform to its formed configuration (Bauer: col. 3, lines 15- 
17). 

Additionally, Ockers discloses that it is known in the art of producing composite 
materials by resin transfer molding processes to place the preform in the mold and to 
preheat the mold, and thus the preform with it, as needed for the application to aid in 
resin flow (paragraphs [0006 and 0017]). 

Therefore it would have been prima facie obvious to one having ordinary skill in 
the art at the time of the claimed invention to preheat the preform and heat the mold as 
claimed within the resin transfer molding process disclosed by Hecht by heating the 
mold, and the preform with it prior to the injection of resin as suggested by Ockers for 
the purpose of improving resin flow in the mold, as is routinely practiced in the art. 
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Regarding the specifically claimed temperatures, Ockers discloses the heating is 
performed as needed for the application (paragraph [0006]) and thus would have been 
readily optimized as is routinely practiced in the art. Additionally, the examiner notes 
MPEP section 2144.05 II regarding the patentability of temperature differences: 

"Generally, differences in concentration or temperature will not support the 
patentability of subject matter encompassed by the prior art unless there is evidence 
indicating such concentration or temperature is critical." 

Response to Arguments 

Applicant's arguments with respect to claims 9, 12 and 15-17 have been 
considered but are moot in view of the new ground(s) of rejection. However, in 
response to applicant's argument, regarding claim 17, that it is clear that perforated in 
the claim means having perforations (emphasis added) rather than having a single 
perforation, the examiner notes that the features upon which applicant relies (i.e., 
perforations) are not recited in the rejected claim(s). Although the claims are interpreted 
in light of the specification, limitations from the specification are not read into the claims. 
See In re Van Geuns, 988 F.2d 1 181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

For example, a fixture merely having a raised/embossed central portion that has 
not been perforated would thus be an annular non-perforated fixture. As such, the 
examiner maintains that the interpretation applied regarding the Snyder reference 
teaching a perforated annular ejector plate in the previous rejection of claim 17 and in 
the instant rejection of claim 17 under Snyder in view of Ockers is proper. 
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The examiner notes that the amendment to claim 9 has appropriately and clearly 
clarified the scope of the perforated ejector plate to include perforations in the area 
upon which the carbon fibers are placed and that this limitation does not appear to be 
taught by Snyder. Applicant is encouraged to clarify the scope of claim 17 accordingly 
to overcome the rejection of Snyder in view of Ockers. 



Conclusion 

All claims are rejected. 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeff Wollschlager whose telephone number is 571-272- 
8937. The examiner can normally be reached on Monday - Thursday 7:00 - 4:45, 
alternating Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Christina Johnson can be reached on 571-272-1 176. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 



Application/Control Number: 10/764,149 



Page 15 



Art Unit: 1732 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Jeff Wollschlager 
Examiner 
Art Unit 1732 




April 3, 2007 



